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(54)Title: CATALYST FOR EXHAUST GAS PURIFICATION 




(57) Abstract 

A catalyst for exhaust gas purification, which is used for purifying exhaust gases in an oxygen-excess atmosphere and is characterized 
by comprising a brownmillerite type composite oxide represented by any of the following general formulae as a catalyst for the direct 
decomposition/absorption of nitrogen oxides (NO s ) and, disposed near the catalyst for decomposition/absorption, a reduction catalyst 
comprising a noble metal: A^B.C^Dj.O,, A a4 B a C M Dk v 0 5 , A^B^C^D^ wherein A, B, C, and D are constituent elements; 0£a<l; and 
OSb<2; constituent elements A and B each is at least one of Ba, Ca, Sr, Mg, and Ce; constituent elements C and D each is at least one of Y, 
Dy, Zn, Ti, Mn, Fe, Co, Ni, Cu, Sn, Zr, and Nd; and the noble metal as the reduction catalyst is at least one of Au, Ag, Pt, Ir, Rh, Ru, and Pd. 
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m m m 

*m m i* u - y '< - y jh mm m tt z © m a x # © mm m (no 

©##xi§Kb3*£* L> fro»&t£i;:«ftfc##x^fbJBttlifc W 

^M{w^«$tisan©S^xic-^tti^g^^{b^ (NO 
x) *^b"T*fc«>©#^X*ifcfflttift»-ttx T-frS ^tfcli-ifa- 
© S 7C ^5 i)i (£ V * £ ^ 9 R9 JB rt* * 5 0 

^^^^^T. ifeftg* (NO) *j*&*«H;:«fc*>2iMb£* (N0 £ ) 
KltfbS-frfcSjU 7;U# 'J±JE&JR£ [ftitf^'Jfi (Ba) , 
7hD>f^A (Sr) , 1j)V : s*JJ* (Ca) , v^*>">A (Mg) ft 

£ £ & 3 o 
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^fS^T'kmitlHbtl (NOx) • RJR-TStt«t LT^.-7 

||£&#£-g;5C£p:.J:»K Sfgftftttl (NOx ) ZMtZTJllj 

x.tt&miQt£T As* v ±m&m&0Wti£&n (no) m.mttxm 

it'<V *J A (BaO ) ^ffiV^cfcOiib^Tx f^tryl??^ Y\i 

m^nmt® (nox > m^m^^-to #^ ijciii lt©* 
$i (nox ) (Dfe^mji tmxmtitZft-tT'g Zo 

:©liii N »fc'<U*A (BaO ) Sif©7;^U±S^I*fc 
ttT^TJ >J&J1> ^±£&g*^fcttffl&tt»<fcg* (NO) *RJR 
©*KJ: 9 &*"*"£©£** > 5>f Hi^SSHb^J 

(NOx ) £#JS¥. RJR. R#U B&±-rs#tt£Wl)-6o 
^7-)>;77-f htt^©«it^#m^*S. it^TT'©^ii©fe 

ikKtextzmmxifete £©*£©£* K^mmt®} (nox ) £r 
mmzm^tei tt>iittt (nox ) i)<mmtmm\^m^ti^ 0 

y70>=77^f rT?R§LfcS*iMt8l (NOx ) (Pt) fc 

if0fi5cj*jBE*<fi5ci--B©-PS*ttft«ll (NOx ) ©|fc£«<3&fc: 
|S|±-r4o 

y 7 -)>;77^ Mi*i:7;^ U±®&JS£^ir#- 
^7^^^ h© fcog#IKb$) (NOx ) ©Bfc£ • ^#ttt^ 
T^^7 U±g&JS©g*IMfc«l (NOx ) £R^-r5#tt*<Jnfc»K 
^fitSHbtl (NOx ) £K|p]±-f 6 0 ^7^;77^b 

©S*«tt*jgBs ±£©— ft£©rt-e*fi!c*;* (im h) a, c 
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tzct\z&t). m-nm®n<t'<>) <y a (Bao ) ^fflit2i& 
Kx±(ommmim (nox > ^$^fts 0 

-)>;77^f h^&SKtM?©^®^ 4>< H2oOi»5 

Nd, Eu, Gd, Tb, Dy, Ho, Er, Ca, Sr, Ba, Ti, Zn, Y , Zr, In, 
Hf©[*9©4>< t *> lo^^o *&JSteRh, Ru, Au, Pd, Ir, Pt© 
F»9©4>< £ Uo^o n&mn?<0¥i%%L&&2 5 nmJ^TT 

^©^BfC^ffcStfSo LT©*^P^SiRt5C 

0 g , A 2 B 2 0 5 IC^^$^ N glt<ft£El£o 

x) {c*ftT. y7>)> s "7 y 4 hmm&Mityaft^fim^KBfe 

±&©»#x#fcffltei8T?l;U g&iitfgfRKffctt (NOx ) tW. 

ztztiomyzmmt LTftm+&ttt>K^ a 3 b 4 o 9 , 

j£&g**AgB 4 0 9 , A 2 B 2 0 5 ffl©^7 f>;77^f hS££IMfc1&* 



WO 99/19060 PCT/JP98/04620 

4 

z. t\ a 3 b 4 o 9 , k 2 z 2 o 5 m^<D&®\zm-tzm&ik^%Ji<¥* i n&m 
mmm&mi><fa±tzm& t itii, a 3 b 4 o 9 , k 2 B 2 o b mo^^^ 

{^«l:i9*^Ji^^M^^{-«l^^tL. (NOx ) <h 

RJS L <P t d <!: ft £ £ tl 6 c 

Hffi©f§«M 

0 3 » pi$ # x * jtffl © w^kb © Mm * mm -v & * o 

ei 6 i* x '^ftffljftjK© &mu.m ©Mm£ ^-r heit- * s 0 
s 7 w © $ 3 him t \tmm k m z m a 7>mtm mm k. o 

bi 8 (i isi tip # x ^{bffl m& in *> # s * & jsti 1 ? © i rn.mm.it 

W m * ffl iBWr ffi H * S o 
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4 1 m h © m m m m m t? & s 0 

So 

mmm i 

h©AZ*Afi#16®III^ g^^M (NOx ) £#8?»!RJK 

ts^^^^ hM^it©^^s?^oti?i 3 m.mm 

\tm (NOx) ^IStSttlt LT©;»&Jg©ELTl 5 ££#ffc$ 

*l£Djii^^{k^ (NOx ) ZftM - MMtzmmt LT. 75 
5^>f h^$jg©&&iHb^©&^ 1 3©H®k. MTtmrnttr 

®n&m cm.) ®m?i 5^#»^^l. a&ji (&) ©& 

T©^3tI?Ml (NOx ) ©^iti^«!:ifit^^^|p]±T-i-5o 75 
^;77^ h^^a©^^^b^©^l 3 II. L 
X7)liJ ±S&Jg£>§IR L T^Jnf 5 C i IC J; D > ^fJtlMb^ 
(NOx ) ©itg#fl?RJS<^ a*»^b'ft.(NQx ) ©RiRRfcRJSi: 

12J^ »JR#Ji LrmttST^* tf±£&JIL 7^*U±3B^JR 

ttflU&t). StRtMbBl (NOx ) ©|»*|g*t»^#«:lfi|±T?S 

5 o 

HaWttTA* U±g£H£©£*!Mbfci (NOx ) RiR^JiLT 
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©Kfb'<U*A (BaO ) «fcf5 fc N ^^^w^-f MilOi^f 

So Kfb'Oj'^A (BaO ) tit'OTM *)±m&m. 7)l>Jl*)&m, 

%±m&mtzg*m^iz##x&(tmimT?ft* mmmtm (no x ) 

Z®t.W<Z>&T*&£:tZ>®K)ti U #^Bfl©:/5 «> V 5 55>f Milt 
Mfb^J (NOx ) *»»L^>t w ^^y^^ haM*S+©>r 

* >©«j«>fbL^-r^©-e\ «xttlft*J8^tt^"et>3*»<b 

«! (NOx ) #S*£I**fc£JB**iStt£\ ^7f>;5^ 
*JSft:*<S3!l»^b« (NOx ) (DftM. Bfe*#tt*W-r*o 

loEi^n&ft, m.m^wn±.t^o n^mmommm^m 

(NOx ) ©SJKt)*<rafc^t>fy gffl^ffl©rtJ-^^ * > 5 7 v>f 

[AttWl] Ba 2> g5 Ce 0 ^ fa 
-i!££Ba 3 _ a Ce a Y 4 _ b Dy b 0 9 (a=0. 03-1.5, b= 0.04-2) ©ffl$ 

><7?*Jl* (PdCl 2 ) ommtTJlii- (A1 2 0 3 ) f&;fc£2g&LT 

X7 y - *o < »k y ^i?^ >©/n-* Agft© 
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L**mm Sr 2 85 Ce 0 15 Nd 3 8 Zr 0 2 0 g 

-^S;Sr 3 _ a Ce a Nd 4 _ b Zr b O g (a= 0.03-1. 5, b=0. 04-2) 

(PdCl 2 ) gtt7;^t (A1 2 0 3 ) ®M%m& 

He»tLfc»^X^bfflftll»Dl. D2C0^4{^ X^lHl^T (XRD) 
JcJ;*) 7*7* > ^ 77^ h£*iS£t>ott&|*<bttT?**.C£*tt 

L/ o 

(A1 2 0 3 ) *ffl^Tffi»^U 7 ABa (NOg) 2 ££fb'*7 5>* A (Pd 
Cl 2 ) ©*tt*3-f->f (Ba) (Pd) 

0*^Ji*fij#Lfe»^X^bffltt«81*H»Ly!:o 

o©«'«*rxGl, G2£. ttttAPfiK* 200~600t\ SV ($RBa 
ffi) * 100.000/hfcLT* 2^Paf oSSlc*|glBfc«fc5*#^X 
JHbfflttiiDl, D2£KJ&3#S1£t6ttift*lTofco &^Tn 
0 0 , C©^^^XG1, C2**fSiaicJ:*#^X^bffll)fciiDl, D2£ 

iS'Lff ofco 

^1 mm??* (/<7>x/fxt±g3R) 

NO ^ CO TK^m 2IMbK* 

Gl 80ppm 0.5% 2000ppm 0.5% 10% 14.5% 
G2 800ppm 5% 500ppm 0.1% 10% 13% 
Mi&AnU& : 200-600U SV : 100, 000/h 

rtxfrikmmmn, mukm&nt&^-cm^Mitmm (no) 



WO 99/19060 PCT/JP98/04620 

8 

#&*u m^mm^m^mm (no) »i$BflK3 5 0-5 5 0 
<Dm(o±m<DMxumm'&(DM<mm (no) m^mz^to 
m^mitmm cno) ^m^^Lfz 0 
nommmit® (nox ) mjkmuz&zfctbK^ m%mi. 6 >j7 
mum*'™-? tz 0 <y *mm*ftmmM£>mifaQ®M t mmm m 

tit^-cm^mmwum (NOx ) i^^t:i^§ 0 

W A 2-a B a C 2-b D b°5' A l-8 B a C 2-bW**** A ~ D,:3i2,!> 

m iz.^^Tbmmoumtft'ofctz.z^ mm® &&&&&&& 
m.2 

MffcTcMA, B :/<U«>A (Ba) , j})l>i"5A (Ca) , X h n > 
f">A (Sr) , v A (Mg) , -feU^A (Ce) 

m^5£^C D : h U A (Y ) . ^X^Di/n (Dy) , 
£tt (Zn) , (Ti) , -?yiJy (Mn) , I* (Fe) , n^;i, r 

(Co) , -V>r)l (Ni) , ^ (Cu) , m (Sn) , (Zr) 
, *;Tv>A (Nd) 
13 

S5c)l4^ : (Pt) , Vt> A (Pd) , >T U A (Ir) , 

Di?-)A (Rh) , ;l/-jr-#A (Ru) , & (Au) 
H»0!I2 
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hm-ttefr-z&iLmmi 7 **&£L-fc »k gun 

*17£S*lMfc«9 (NOx ) £#J|? . Rrc-t-.sti^'f 

U ^^>;77^ ««fi§©^£IKb^©&^l Sififtti^ 
1 4 iO^iEl^ &*IMb4Jl (NOx ) £S7ci-£ii7cMJ&£ LT. 

0mJHT©& (Au) . (Pt) , ^'Jv^A 

(Ir) , Di?«)A (Rh) , ^°5>^A (Pd) , JU^-^A (Ku) 

v^m.itmom.Ti 3020-20 omoi.%. m^^^yx^ 

=?4 VVL'&WL{tto<DtiL=f-l 3O2 5-2 0 0 mol. 
[H&0JD3] 

ffilft*<Ba 2 g5 Ce 0 ^ g Dy 0 2 0 g £ ft £ «fc 9 IC . J®*4t&3fc£ LT 
/<U A (Ba) , t'J^A (Ce) , >f 7 h U * A (Y ) , 
>^A (Dy) ^llfcUH-ClAU »^«L % 
^f>;77^ hS*ig©t6#»ft18J©»*£iffco ^£ti*:7 
7")>;77'f h£!«£©t&&»fb«J©»*K:*tU JSId-^A 

tl\ ^O^ti«lILT> *3fcWfcJ:SJ*#x£fbf8tti«D3£ 
l,-C©£mt&**»fco *56iPHw«k5#^^^bfflttJSED3*.X»lHl 
ifT^B (XRD) *-<t *9^^f Lfc&3l> .#3&lBlc«fcS»#*M;JI 
M8£D3t* y ? ^;77-fh M«£©tt £IMb«9"e* SCi 

[Jfc«0|R2] 
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1 |:^f<t9OT4 0 0-8 0 0'C©^^xGli^S^xG2«h 
S^X^^fflM«D3tib^D a DE2»J: > j&jg 7 0 0 "COttlS^XGli:* 

ffc©.S£fr&* *^BS{i t kS^^x^^ffiMliD3«ih^D c SR2iJt^ 

^^^^ V <DW.o t < > *&«©» 

**<2 Omol. %&T-?t>iSg3 5 0-5 5 OtT'5 0%$riS*-3 d 

H6I;:£IH)&& (SV) 100, 000/hT\ M4 0 0t©^X 

M2 0-2 0 Omol. %T*&£Nk S**{k1&»±*tt 3 5-45 
»-e*«o **W»wJ;5^7;^'ffcfflj|*jiD3tt^ »ajti*fci::t>» 

(Rh) \z*tn&Mi&m*H^'cwtf x&itmf&u 
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& (Au) , (Pt) , U (Ir) , o-^A (Eh) , 

><=> W A (Pd) 

g&J&^Ba., Sr Y, ,Zr K 0 o (a=0~0.6, b=0~0. 8) T'MZtlZ? 
d-a a 4 _ D b y 

MfCfin v»<> A (Rh) i^x-^A (Eu) (Pt) tZZtlf: 

*i0~9 0 wt. %OfgHT-M^t/c t©^ffl^^: 0 i^nfcX7'J 

*%W(Dm#xmtmMMZM&mn?m&m (sem) *5«fco* 

33$>*?lg»& (TEM) K:.k*>«&Lfc*SS^ 
^bfliftkiittSL?*^ * a >~!H ? o > (pm) ©y, 

^bffl»«E«»«^6-r * ^ > ^ 77^ h$L : ?t%&mvL=f'<D&tk : 
turn*, mmm t mmt® k «k *> * * < * c & a^Bjj 

[H#0JA1] 

§y7-)>;770i: N ±JB©#&1;: J: Jt**n 
A (Rh) 5 0 wt. HtfrT-—* A (Eu) 2 5 wt. (Pt) 2 

5 wt.96ilcLT«lDtfc»^X^kffltt«Al«rfrfifcLfco 
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[JfcR0lR4~R6] 

Jfcttfll (Jtt*#fl) tLT, «B55* < Ba 3 _ a Sr a Y 4 _ b Zr b O g (a = 0~0. 
6, b=0~0. 8) -eSSftST^? > i77-f h ic x -etl-efto <7 

a (Eh) ., 6£ (Pt) ©*j|^**^a-e*lioL.fc#^^#ibffl» 

*l!BlHCJ;*#^X^bffltt«AliJk-tSEW»cJ:5»^X^Iitt 
IKR4~R6i(co^T, $4bS^400ppnk >500ppnu 1 Ovo 

m (sv) ioo,ooo/h ©anrtN s*»fl:«i*i»*-r«st8i*^fc 
s 7 ^ & to ^ /«£ «k 9 »w . w k j; s x mtm Al » Jt& 

CH&0JB1] 

* fex :±fc t *:#§STO©^ife0y ^ T\ ffifi)c^Ba 2 ^Srg ^Yg 

8 Zr Q 2 0 g fl$tl5^7f> S 5 He, ±^©#&-?*&JI 

iLToS?->A (Rh) £;1/t--*A (Ru) tfi^ (Pt) tOU^U 

S&lc* ±JELfc*»TO©H»«lfc:tel>T> ^^ Ba 2 . 97 Sr o. 03 
Y 3 8 Zr 0 2°9 5*? y i77^M^ ±^©^j*T*^ 

M t LT^fe (Au) i/^S^A (Pd) tl-Dv^A (Ir) i£S&Jn 
Lfc##Xi^bffltt«B2fcot,^ 0«©&*IMbfc©8fc*tt»* 

ii^sfii»<b«aBSi±***-r - 1 ^ Q 
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Y 3 8 Zr 0 2°9 t^** 16 ?? Q 77^ hK. ±^©^Stf^ 
liUav^^A (Rh) 5 0 wt. % <!: ^-r ~ «7 A (Ru) 2 5 wt. % 
iS^ (Pt) 2 5 wt.K££»toLfc»#X*fbffltt«Al©s 

g£#£St£ft&s£#£g;L-^ A&Mtfc^otfc&fcgfbStffc 

t>©tco^Ts ft{b£*400ppau ^*>500ppik 1 0%s 
('<5>*#;0 (ft 9 0 vol. JO 
£f H ii£g (SV) 100,000/h ©£#T*^ SJfcBfbte 
fro fete 5. H8li:*tJ:HllS*ilfco 0 8 fr&iJHfrft £ 5 
*&Hjm<fcS##xfrfbfflftkliAlH\ S&BEHFOifc&j&tg* 

H9lw^«fc9K^ ##XiHtffll!M8 3 2-tt'<» «7A (Ba) , >f 
^ h U «7 A (Y ) , X ho^f'JA (Sr) , ft ;l/ »7 A (Ca) , 

(Ti) , -b^A (Ce) , i?;l/n^«7A (Zr) , y^v^ •> A 
(Ge) ®n®>P< it>2o**l«5c*A, ■• B S-jftSAgBgOgT? 

*v£>tt»K Wf&tt©^-# Afift 3 5©^ffiCP— HfcEfiLfct> 

3 3 0*Ii:»^ H^£ft£o *&M1»3 4 1;: tin v?»7A (Rh) 
, ;l/^^A (R U ) , /-^v^A (Pd) , -YDS? -7 A (Ir) , 6& 

(pt) , & (Au) ©rt©4>< i> io*<a*i$nso *&s&T3 

4©iB/5')>;75'f hM^&^btUft? 3 3fwftU *;Hk 
$•^2 0-2 0 Omol. %t'fe-5o Afi{*3 5li3-^7>f 

K 7J^t- (A1 2 0 3 ) „ mfr<<m (SiC ) . 

[UttfflEl] 

fflffi**— tt^Ba 2 _ a Sr' a Y 2 _ b Zr b 0 5 (a = 0~0.6, b=0~0.6) T"^S 
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>)>;7 7>f F3!££iMt«ai::*fU o-m (Rh) ©t;UJfcW. 
0. 0 0 5~5 0 0mol.%<hfc3<fc 9 ^7^>;77^MI 

3-^17^ h^^U^-A Afift [4 0 Ocpi (l^'f >f- 
0 0 fll©-fe>'l' ; £W"f~& &©) , 4 S ;U] 3 5£±&©X5'J 

U LfcgU fiit7 01CClS*Lfco &l*T% 
/N-j!;Afi{*3 5^fit5 0 0-1 1 0 0 tt» 1 ~ 4 B^H^SS: 
frlK *^B^lcJ;S^^X^bfflteiiEl^^^o A-*AiHc3 5 
©^®tc@#Lfclfc#X#>fbfflM^Ell;U 1f:^m~$^m©7*7 
«7>5 h^&8Mb$l© l&i&rF 3 3©^ffil^ &nm~£fc 

+ nm©*^Jiig[^ 3 4 5&*#ifeLT^£ C £*\ jtSSfc^aifctt 
(SEM) (TEM) 5 11^ lc <fc «9 $J 

«Lfc. 

[Jfctt0|R7] 

d-^a (Rh) *«flnLfc##x#fcJBttjK£* ±«L'fcja#0iEl 
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